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(54) BS9!0>£*] Y-fn^XvBeDMycoplaBmahyopneumonlaeOmhpSfififCSl 

(57) 

[IBJSl Mycoplasma hyopnaiBoniae Mhp3jgfzr : F^Ot£ 

IM&^m Mycoplasma hyopnetaoniaefc: 

J: *53fe£ J: 931 »S£ SftS^^fifi&lfiSge-f 6 



(2 

1 

X. TiSffiSMTrp Asp Lys Glutf-e<7>&t;:g<M6 

jg** * 'J y • 7 ? h y£ t fc*v\ lyfe* w\7f. 
iwmm} mm*r4c?yj?%<tt>7$;m-3Qt: io 

1,2. 3X»i4fc:EI6<0^>'>'^ , g. 
[H£Jif6] a*^lt£8J 
0>fyW&. 

(thioredoxin)M^y^?®T-£>6. li*JS6fc:fei£ 
ff>fyW9. 20 
[BM<JI8] H*JI1. 2. 3XJ44fcffia<0^W.'C 

?fi. at/g^fc LxiimzixmmifttfflLm. 

[MSR 10] V-f 375X7 • b Jf^i-qt-x 
(Mycoplasaa hyopneu»oniae)P46, P65. P97. &tfP102 

im$m 1 1 1 -eoasmtt* aa*. T5 /be 

ffi^Trp Asp Lys Glu tf*?>mzWi<ftmr?7~»W£ 30 

[It3<JS 1 2 ] fWMStt? Ktf. T 5 m 
ffi5flTrp Asp Lys Glu *<-e<7)at^<BiflfiBn:'T^7Ht; 

Xttl8*ltt. 40 

immi 3 ] v-r 3T5X7 • tj^j.-^nxt 
#sr£jfi-r££i6fc-Hft:4-e, ( i ) wm ! %4<?& 

•thfyWgX'hiX. rS/Sa^Trp Asp Lys Gl 

u ^<m^<mmxr^)V{t^ix^xT^ y* 
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(fl*JS 14] WVW. BJflW- 4 *y>& 

it#Jgi3fcia©<7);fcri£. 

[f££lBl 5] 74 3/7X7 • h^a-t^CC 
IJMXI«ltSMtJ.ot s 74 37*7X7 • 
#*«B*&fc»fc+#4S-(\ ( i ) WMV*A9& 
ttXIiiHBItt^^^ft, atMii) B^fcLTttg 

imm 16] MfB^ W»Jr*. EWM ££tr 

rsyssem^rrs. HNSBi5t=iBa<o*». 
[ft*J8 1 7 ] ijCTMWW-c** „ nsma. i 

4. 15X«16tcEfJ<7)^ra. 

7$.;m-£ts7$swsgMtt-t&?y'vmt:. 7 

DNA X'i*?)ffljg|!». 

[ii^B2 o i boiedna mm&^ 1 0&*< t *> 

[ft*Ji2 1] K«»t4^0r<i:fc3(WaaiUfc 

r 5 sm$ttT$ yis^jSrWf jl^ 
A-iwafc^3-h-rt£3-F-r&DNA xji-eofflii 

[fg*« 2 2 ] ffimfy^mtp. &m&^4 ayy* 

JS21tC|EaODNA . 

[H*Ji2 3] «SDNA4«. KW»t3®^ar<kfc 
DNA . 

iis*3i2 5] mmm\*ixiiii%imm&z ? ^ t 
[ff*«2 6] M»innTsstt%«es^»$&ic 

#tf. ff*JH24taS|iODNA . 
[§9£JB2 7 ] IS*Ja24fc^®c7)#®)NA 5:-ttf«± 
W. 

[a*«2 8 1 mm&tf*$>m (e.coh > bl2it-*> 

0. -etTiSfEDNA^ ^^^-pBAD/Thio-TOPO-C 

[|f*JS2 9 ] apo-top3Xtt-e^K*<0gji;frffi-C& 
oT, apo-Mip3*^§tLS^ftTt1tSS27ta®<7) 



3 

#£3iaj3tf6fcAK-Htt*t\ ( i ) msmizwL 

38<ODNA . Xtf (ii ) WMt LX^^tlhUW^tS 

v9^vwm. immnztk^-t^zt^ti. mm 
urn. 

[§££3134 3 Wm^2<ryy%<ki>5<rm£iltz 
15-40 jf^W^HWfffr$-^tr#(!IDNA . 

A . 

imm 6 3 mmm2<?yj?%< t hwcrygm itz 
ae^n-Krtfca-H-r&DNAXJi-eoffiffiUjt:. 7 

-f - • vvf 7" 'J 74 -tf- a ><r)t&><r>%x h*J> 
^xy'iHsm. /wyjr-fx-*-*. iJ«5r<fck 

S&f 3-Hrtfc3-H-tSDNA fc. PCR oyTzWOXV 
U y ioc y bjftfrTOW 7*U ^ X*S . 4*5r< fc t> 
15ir ^ 1^*^- HOK^fKrSB 1 OMDNA . MtffcE 
H#9 2 cD4«5r< fc t> 5 coa^ LfcT 5 y igoffifll £W 

■ri^y^frswar^xvae^Fn-Hrtic. 3 

-K-tSDNA fcfflffiW&DNA PCR (OA^h'jy 
i^'x >- h&frT-C'W X 'J r-f , fc 1, 157 
^U^K«IBf>i-2:#^2«0#JSDNA 4*3:<fct> 
1 Og&rt KMr* 7htftot. -k£=* -/ h #M. hyo 
pneuaoniaeJSSKO^Bffc^rfflT&l. CI fc £^tW*£ 

[fft£fll383 W&>4'7»y4*-$'9*m. hyo 
pneiaoniaefc^SWT**. ft!£Jl37fc:!eSm «y K 

[fi£JS3 9] ffE^XU^-fe'-^ay**. hyo 
pneiaoniaefc^MWT-*)0. *>0. KB* H. h 

yopneu»niae^cO^BltWfflT*S i fc SrScfmlli 
Sr£tt, H*«34tc:a®<0#JiDNA S:. &&<ki»10) 
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[ft#JS4 0 3 SWM^SK fc i>30t>3mit: 

m&vhm. hyopneu«oniaeS^^ffifc*fflT*>l> 
- fc £**gf*£ , 4»5r< fc 1 Og£rtfc£tHr v 
K 

[H*«4 1 3 Ifi-X?m2in;tt£^fc£tf. ft* 
JS40fcfefi»*-yK 

[ft£S4 2 3 iafBSfS2Sitfe&>\ itfeftfBSRJS£iffl£ 

10 7b. 

[ff 3cJH4 3 3 lalBS^*^ T)Vij V *X7r?- 

imm4 4 3 itfettifflr »/ * >r <w&#&mi * ^ 

[0001 3 imittm ] «hp3<i. V>f 
■<M 37*5 XV • bsf— jl— tr^X (Hycoplasaahyopne 
unoniae) Wt^ftO-Hf #?KJ§tt. *p3 

"7^ 37*7X*7S<?)MycoplasKi hyopneumoniaefc 

<?mimm&<?>iz#><vmizmi-h. 

[00023 imtoimii V-f 37-7XvE<0Mycopl 
asoa'hyopneumoniae (M. hyopneuooniae) li, ~79<F>% 

^r=7x-7mm:^\%^z.-mmmxh 
wtmim?ja75x-?mm. immmm. 
30 m®±. %t>Mz-<mmsizm-h%m*£.i&m 

l m&X'bh. M. hyopneuaoniaett, SlJIot. 

■CTcV^ffTS. *B«DX:?S¥?)#W%#&feU 19 
91^7)«»tJ:n»f^^3®H^5:X^^»i*oT 

[ 0 0 0 3 3 M. hyopneuicniaeJreitfl-tSfctfXOffi^ 

mn%<. mmtzm-zimttmKcw m. hyopn 

eumniaeC0;ftJtiC9£:#><08eiE<i. M. hyopneuaoniaefc^ 

40 mRs&anzx'oimztixzt:. vf+yftmnitA, 

Hcry&mmiX. M. hyo P neu*>niae<7>»Ka*:tt:£ 
^flJLTV^V^ $^>t. M. hyopneunoniaetf)?0— n 

>K?r\-MzmMxbh?v>w%<?>^£mLix^ 
[00043 mfovn-ytfz^t&iz. mmm 

\iZi.->X±\^zm^tlX%fz. m#miZ£?>H. hyo 



5 

fflV^&fcJbfcin vitroT'^MOJtKttM. hyopneuaoniae 

[00053 W&mt\mm>/2M12!>$.. 4FPft46~4 
8. 52-54, 60-64. 72~75. 90~94i><J:tAl0M14* 
nfjlhyW. hyopneiaoniaeOe-ixO^^N^^fitlS 
S£P£U 52~54. 60-6413 J:tf72~75=if orJOPhy 

vuRaw&ywmm* %t>xnzte~~mnyt\,h 
s. *B»ms+TJa^P46 tmti&te-maytuh 

ytnMii. aJ^-^KS^IfcoV^TOFauldstJitfLe 
etf)BI§jSfc£-3Vvt«£Lfc*£, *ffl^ff i |^5,252 > 328 
^ (Faulds) <7)44^D^hi4)iJItJj:t/Lee (Lee et 
al., 1996, J. ChroBtogr. A. 737:273-279) iZgdMZ 

itfirf. W^p46kt FutoS? (1995; J. Bacteriol. 17 
7:1915-1917) lz£ *)^a-y{t^tltz. fctc. H-^ 
)V- 7«. in vitro^^SSe^^^. ffi<0V>f 37 
^X^afctf^tHRJEttSrtffc&VW. hyopneiaoniaegi 

(Futoetal., 1995, J. Clin.Microbiol. 33:680-68 

ma. mwftm&o 475 i85Ait:t>^$ifc^&. 

[0006] W0%/28472<7)60-64^oy^ h >tnM<^ 

ffi^ttS-^rrS (TfB#«8) . Faul 
ds (*ffl#HF^5,252.328^) #f!l^L £64*0:501^ 
ytnMtimconm&tt-fh. W096/28472O72~75=* 
O^hi/JUHi. WisefcKii (1987. J. Bacteeiol, 1 
69:5546-5555fcJ:t«fcffl#f| : &5. 788.962^) jPMkL 

t&*ay)VYyfywg\zitii&L. *»mm*?te 
[0007] &%m*x'a<mip3tmftii>52~~5i* 

O^/PhVtjaSfcL WisefcKii (1987, J. Bacteeiol. 
169:5546-5555) V^Li&frvytVyyft&Sm? 
yWg&£V/itzWau\ds (#BWrflF3B5,252.328 

^) #m;it:52*uy)\,}->?>>v%mizKfbin 

6. 52~54^D^hytiUUi. *BSfflS+T'liJa«m 
P3fclWl6. W096/284732. &®!&W'g<r>, 

[0008] W0%/28472<O9O-^4*a^h yfflfiUi. 
WTfclE®$*ll»Hsu^*^L.A:f+«H : Fp97fc:*tlSL 
W096/28472»i3 60-64^fn^by$US v 
P46 * fc»iP65fc Mhpft>fl4e&JBV vfc? 7 f- >mk0te 
%Zmtfth. "fVmmii. M. hyopneu*>niaegSfe*>£> 
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[0009] m&tMtiXVmZMWZit. N. hyopn 
euKniaeOfl-K? ysY?ffcOT*£ft0>1t£0 r &6 . 
0Utf„ WisefcKii (1987, J. Bacteeiol, 169:5546-55 
55) Ji. p70,p65 (P65. R±) . p50fc J:tfp442:#«3 
tlfzM. hyopneuKmiae{C<i40COrtttttS^y>'^^ 

fit. ttttm&b&S8i:¥mt&t\,->oZkt:& 

%&ss&<?mmm\±. m^ii^^it. P6 

10 *>ffiW. wife PUfcf^-J-yfc.kt^BTKfcftS 

[00103 Ell&ff&£W091/15593ii. 105. 90. 8 
5. 70i3«l:^43^u^h>i:(,%dJ«.}tco^H : 4<7)M. 
hyopneunqniaeOSOO^^N'^SSr^S^-S. 85^fO 

SAlV^^f-MOM*. fflMMMCM. hyopneu»oniae 
20 r.MW>j B6»S:t,fc&Ui. 

[001 1 3 #ffl#l*£S5. 252,328^ (Faulds) «, ft 
ggJEttM. hyopneuaoniae? yW9<n7 5 /*3f E 
36, 41, 44. 48. 64. 68. 74.5. 79. 88.5. 96fc<k 

vm*ay)i>hyx'bz>tt=F&twfi;i-h. m&m> 
tfffimZtiKfr^fcmnfy'vmt. 22.5. yinxx/ 

ffl&,T&,?^\*v7^yWmz&VfhZ.lxt><r>9 

30 fc8fi£LTl*Sr^. 

[001 23 01^1^^095/09870^ . H±<0±^ 

m<vm&wttmiz®z?h~?j ^ryxift&m. 

fyWStVbt*. hyopneiaoniae#»Sf<DSS<0«: 
#>cr&fc¥mmzmvrfl . W095/0987W±. Mi.tf'? 

n-yts&xsmHzi3V&ztit>nfywRco&5£& 
^o--y:/tt, vfjitmftihmrf-a i 9u--yy 

Sit. ttj»tHg rp97j tWfixS-e^4i«1!j 
*«M. hyopneuKniaeg^y t 

T. (Hsu et al., 1997. J. Bacteri 

ol. 179:1317-1323) . King^ (1997: Vaccine 15:25-3 
5) iz£hm%MlXl±. P97<^^»-C*>l»124dfo^ 
h>-#«H^»»iplSr^L3t. L*'L^^>. GST-Mhpl 
m&?y'Wg£m^XH. hyopneuioniaetC^LTy^ 

fcitt&^i+^t^S^BSaS-tt^ofc. P9709 
4dfP^;l-b>'^«c*i, Wilton^ (1998, Microbiolog 
y 144:1931-1943) fciOR^n^. $<5>iC. p97jIE 

so to. ^^D^hy^^a^ms-^rr^PKfit 
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blZttf^Ztlt: (Hsu et al.. Gene 214:13-23) . 
MinionfcHsuli, ffl]S!#tM*£W099/26664T7:?-f>'+ 
OP102<0<^£^«gLTV^*<. U>L7?f-yBHftli 

[0013] imi<rjm)~l *fK8J4, M. hyopnetaoni 
ae *P$mF?<nyt ? \s**Yt5X.Vfy rC?S££# 
-tl>. H. hyopneu*>niaelC J: <fc nX 

>+tfflV>Sfc*co*p3Se^fc J: 0 3- YZtl&SiM 10 

[0 0 14]*&bjj(^ ffi^#^2Tga$ttl.J:d^ 
rsyiswifcfc^-tstfy^r^K. *fcU0wsr<k 

tlO. ^=5r< fc t>20. >J?%<ti>30. ^<fct40. ^ 
=5r< fc t>50£fcttiKK t feioo^^r s yie*^j£ 

is:^i-i^9^ymm^^th. h&mmmx 
mamx-b*)^. m ummmxa. v?+y 

H. hyopneu.oniae P46. P65. PWfcitXPMK 

[ooi5] #»Bij{±. mm^A izMitithT s yis 
hv?+ymm*m?th.n&L^mmm;\s.. 30 

— pBAD/Th i o-TGTOfT 9 O— ~ y^hZ. 1 <fc 

X*&ffiA2imftlzX*)m&.2ti&. 
ttdgQlT'fi. "7^f-y«$^>fc:. M. hyopneuioniae P4 
6. P65. P97tJj:r/P102*^|«l»ff*»ii,SS?$tLS^ 
< 1 1> 1 o«4f'j K . &^tffc*<DBitf\ £fltt 

[0016] #!&BJHi, M. hyopneiBoniaetCfc £>&Jfe£ 

SiTtteKitf &:tf2re&oT. M. hyopneuioniae^ 

4. 50 
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[0017] j&mtZ S>tC. M. hyopneimoniae^&iij 

»i, M. hyopnetiBoniae Mhp3? >WR1Zittl1UUL 

Jf'yHl (PCR) izXh. £ 

fcl&M y*J ?4 -fef- v a ymiZX&H. hyopneuioniae 

<ryytt< t i> 3 offxmr s /ssr^trr s vgam 

V, ^^OTSySE^Trp Asp Lys Glu £*>rtrf s 

l<0®attJV^Ttt. ig^^A^ftt, S 
#l#^4 <OiKK 1 t> 5 0<Dg£T $ y m-tttT 5 y 

3 0 ££tf7 5 y to? wt? It* tigGM" 

4. l^S«t*JV>Ttt. JJE* W«t±. S5d#^ 

V^f ay°yX-7 ■ h^"-j.-t^X (Mycoplasma hyopn 
eumoniae) P4 6. P6 5. P 9 7 „ ftt^P 1 0 2*>£ 

tr. *?&aHtt. S?i|#^2tc^T5ySS;5il^W-r& 

xh->x. *<r)%&mG:?ywm. Mmrisivnc 

yAffy, -?-CO^)r Sy^E^Trp Asp Lys Glu J- 
Asp Lys Glu C -sRJg^-fe »J y • y 

?vyttz%^i><r>im&h. *%mi. 

ixtm^x\i^Mi^sx\i : mi-th-timx'h'>x. ± 

$m*&tsT5i;w8.mitth9y>w'gxb^ 
x. mm.Ti'tvfci'XT-jy. ^m^r^jmm 

Tn> Asp Lys Glu Sr*$^rV^O. &XS (ii ) E^t L 
S:^trfrS*ffi5rStt-r4. lc7)®SK:fev>Tti. ±M 

9 ^^fii. s?)*^4 ^>^r < 1 1> 5 o agr 5 y 
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Xv- t*-a-*:^Ki£Jg&fcJ:93l#igC3;h. 

s>->x. jjewwc. ( i ) wm^4<ryy%< t t,r 
s y m i - 3 o £^trr s y nam Gthtm&m 

»i. E#S^4 ^trT 5 yet^?:^*.. ±E<0* 
Xf>&. *ftfflt. Wt&^2CO>Jr%<ti>30mm 
■ia7yX~?ffM&F?-^-Y\iZii\\X. a-Vt&Mm 

w»fctjv»f«, m.5vwmt. mm^Kryyti: 
< 1 t> 5 o<o^rs y&£MfE7ij£3rt&. ffi<o© 

9 o cnmtj y ¥ 3rr & . mm 

13fi»4<^«Sr< b t> 3 OCTETS y»£*fc 
TSyiS^Sr^Syw-cy®*. 
f3-KKt5^t; 3-KtiDNA, XJi^ffllffc 

KH*?4 <o^^r < 1 1 5 o <o^r s y mzisttWM 
^ 3 <0^=5:< t> 9 0 Ogjgy 9 Vtt y ziststim* 

DNA^vfhfrlli. W»firtTiSe 

tim&mzm-ti. iamm&s»xa, ±ms& 

MBMtE. coli BL21T* 1 ). -f"LT±EDNAJi. &g 
<y ? -pBAD/Thio-TOPOTJ) £> . Ttf-Mhp 

3»i*^)KM-«a8&r*->r. < i ) rtf-Mvawi 

3SS*i4*frTTJJBIM*«»L, *LT <ii) JJE 

<o®afct5v^Tj±. ±st9»wm±. intffimTH 

T. JbEIMMC* ( i ) JJIDNAcO^Vv^h^ & 
tMii>«i:l/CH#5*i*ffl*, Srtfrvy^yg 
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•p. ®$?-&zbz$tsmg3imt:mtz>. 101m 

4 07^^-fK^BrfrSr^tf#glDNA-CAoT, * 

<o8ifr#. p c Rofcttax h 'J y jot y h *frT\ S 

fcv^3-H-r&DNAX»i^<0fflfflftt. i\A~f*)y 

10 TUL ±M&\47V74-*£—isayti* M. hyopneinoni 

f-K«WM-**tr*tDNATft-»T» fflDW. 7 

yxyMSHTF, S9d#^-2O^^<tt>3 0O^r 

jte^n-HctJWC. n-H-TSDNAXtt-e^a 
A>f rU^-fX*-*. ffE^SDNA^JgfiW- 

h . *I«B«. ^< 1 1, l oSHBrtt. ^8r< b i> l 

5 y 9 vfr^fSL&mxzistsm 1 m^D n at* 

n-T. W&&2<V!?*:< b t> 5cr>m.T$SWi<DSM 

ttlr^a-KtSDNAt:. 'WXVyjX-f&wiai 
SlfSDNA, MlXt^<tt,15yy^^K*» 
f»fi£I.Br>T-2:^tfm2#JgDNA-Cj>oT. -f-coRfr 
*f; P C R<07t«)C0X h U y i^'x y h^S#T, IB5«#^ 
2co^^r< b i 50^T5 Jm^^th 9 >WR 

7"far7X-7coii&f3-Htc*>V^T. 
SDNAfcfflffliW^DNAtC. ;vf fVMXthWto, 
30 ®2#SDNA5-^tf^-y h-Cfc-oT. laiB^f-y h* 5 . 

*^^< fc t> 1 og3§rtfc-£*. c:c:T±ie>vf yu 

40 ^O. ^< b t> 1 <7)S5§rtfc. E^S^-4 

<ryy%< b 1 3 ooa^r s y&££trr $ yis^Sr 
^rts^y^yw, arx-t<?wf>y h*«M. b^-A-t 

^xg^)^S}<0^«>fc:^rffl-Cfc s c b i^-tm&iis 
tf. raE^r-yhS-^-ri.. l<0®Sfe:fev^{i. US 

a. jjEMi, t/p*u -*x7r^— *?av*-x 
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[0018] [ B&ISiSll^iS] S£<9li<9«£?M. te. 

trim?. r M. hyopneuaoniae «hp3 j b\i. M. hyopneia 
oniaeSfis^frJ- KT<9Mip3£3- K"f £8&£:}g-f . 
M. hyopneuKxiiaetCiJV^Tti. 3 KVTGAJ4StRfft.lt 

OtCTGG3Hy^-n>itt<ti3M. hyopneiaoniae 
rfip3fcH$:S. 

[0019] rMh P 3j t commit. ih P 3aef £i *) 

X»&?>Wg*if?t. fORFj fcudfflfSli. 
[0020] mSttiXVXO - KfcW-TS ra^JM 

OTHft— feyr-^li. lit. i«4#iL<{4 

nyti-^-m PtetfTBLASTN. BLASTP X FASTA. 
TFASTA X GAP. BESTF ITtJ i t/GLUSTALWtC J: 9H5£;£;h.# 

dft^KKJgSJuSrV* (Altschulet al., 1990, 
J. Hoi. Biol. 215 (3) :403-10; Pearson and Lipnan, 
1988, Proc. Natl. Acad. Sci. USA 85 (8) :2444-8; 
Thomson, et al., 1994, Nucleic Acids Res. 22 (2 
2) :4673-80; Devereux et al., 1984, Nuc. Acids. Re 
s. 12:387-395; Higgins, et al., 19%, Methods Enzy 
mol 266:383-402) . 

[002 1]ffiL«i s T7*)VW7*-9-XWi. 
^SftfcNCB I Blast Server (http://www.ncbi.nli. 
nih.gov) S-JHvvC. EHH-H&Vt—- fcVr— S^W 

Mt&mm<s>x'm^z>m£Mi. 7ot-?-*f, * 
ivtfUWrhW&<r)*-~ry • o-riyy- iv—k 

[0 0 2 2] r^jg^yy^gj tv^fflg!4 s MMf 
vn9Wf&t< b i5Qttft%£rfl§j£tS? vn99& 

iff* L<{499fift%<0»fil^y>'^@*S^-S. 
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■t. 

[0023] r*®mmx'\2\!Rztlh^ b ^omm 
a. fy>*?m&fr\txv'^7i~vtfMi<?)?y>*?'& 

#mm*xm^i>mG. m>3tz¥fmn%in.mz x m 
watmt BB*>ft&imp3?ywRbm 
mizmmeosmmmi:^ aj ? yvm* 
m. iiztfix. mm\,z*m<?)9yrt?'s.i,zni,x 
io ±imi*i>. mv&mztt. 

[0024] r^gjgttj fcv^fflfltt, 

>*?m&M±#»'<.71-\<lz&&2tl&?yrt7n&fi: 
li^y^Tf-K^tfcfjSrJlrt. r^»j ^fcti: 

*j v?i-yizmLx*mmm*?m^&i%i!tiz 

[0 02 5] rfcttj fcv^JBllfcL **9»8»+T'ffl^ 

imbiii&i,%z>4J±syu7-vytt*m 

>vx'h*)%h. fiitttt. jmm&m^. tuxm*. 
mkm*<?nt>tiz>i*iiM j»yrv7v yx-h d#s 

SLffcii. S'f^S-C. 0li.tfFv x Fab' . F (a 

b' ) tx. £^trtc-*grc#£L#&. mmaxxm 
mizmthm&rF&&~3- mmzvteztiz>~*m 

30 iattt. fflV^ix#S. 

[ 0 0 2 6 ] j t mmwii. tnm&zti 
hwamtzim&?i&jsgtt\ % ^-t^z^^piyi 

JtJiHhp3^ 'J ^Tf - H^MSr*^. 

Ztlt>izmg.ZtV&\\ r M. hyopneuwniaeS 
^Sr^t^«R6±-v-Sj M. hyopneuaoniae$ra 
<0^SrfflSU. H. hyopnei»oniaee»$rfflWL. it: 
l±H. hyopnauKniae^^cTMSi+fc-eftSHcJ-Sli-rS 
<0?ria±L. -eLTM. hyopneiBoniae^ti 

40 z ztiiim(r>mm&m-i z t ^s^-rs . sas 
wmx*>hb%tt>tih. 

[0027] rg^fcLTftrCSSfittj tli. «ft 

Mzttuzx *)3\$mz$tih$m.<r)Ujmiz*zmt> 
50 tmt. 
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[0028] [ jHHoffuwgi] ^mmm^zsmi 

&fc«fcoTn. hyopneuioniae^«l8fc|^$n&t# 
lhtl&Vhp3£3-V-tZ>ti. hyopnetnoniaeafe^-^^ 
ML. JtttfcU:. *?&Hjfc^ ffi^ifcJ:tXI!§S|g»t: 

M. hyopneuBoniaeHJ: SS^C <fc r>X'j\£&Z Ztl&tii 

m>w^&^mmmL*~*smiz^h®&t*m& 

[0 0 2 9] UfctfoT. #|fc(pJJi. M. hyopneimoniae 
■hp3£ J: 0 3- h ZtiZ 9 >'*9 m$£V*<r>?9V 

ivxiztmh z<7> x o%9>w&<n8m!,zm Ltz 

[0030] &fc. wm^4<ry>%< 1 i> 

10. 4>&< 1 t>20. <kfr< fc {,30. *J«Sr< {,40. ^flr 
< b fc»*fc»4*«r< fc t>100«oa^T5 yK*>^Ji!cl> 

flctfl!»fc)L hyopn«i«oniaefc«kO?l#eCl$^5iKS 
[0031] *&H)»i$ m P 39 WC^Kt*1W 
f->***li. P46. P65. P97*»J:imoa&»fe**»ef» 

[0 0 3 2] rt^QZ^k^±HB2l 
%tlt><r)miiZ\^ ffi<7)M. hyopneiuwniaeatl,{iJ$fL# 

scot mmmvwmstmfc* a- h^-s * ? m-* h 

EH#**ii4. M«iU«illlK. MBK 
&fl&fc&»7 5 yfliamS<0Mhp3^ WWtt =»- 

p3Z>5' X3Mi. Wip30T5/K2~29Sr3-K-ri»5 

tt. ■h P 3<05' X3yiS%JCO30, 31~32£fc{i33-40T 

[0033] *&HBti. v-f nr^Xvae^n- Ffc 
fcWC. K?d#^2<^=3r< ti.10. ^&<fc{>20. ^ 
b {,30. <J«fir< fc {,40, *flr< t fc»4fcU0«8r< 
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< k {,9038.5? 9 V*+ Y*&&$hWm:-%-$h D N 
A. 4fctt*tf>ffi*lh*{,iSftt*. 

[0034] Wm*49*3r*< b h 

10. b {,20. 0wfr< b {,30. 4>&< t {,40. *fit 

< {,504^li^< t Moocvmr 5 yKSr^^f 

-KT'n-K-f&DNA. 4fcte*<9ffl*§tt£8«-f 
[0035] ^fc. 15-405 9 KcoBr 

cRvtztbmmm (TBbmm) tt. e^##2 
co4.-*< t {, sa^r 5 ;&<n&Mmth 9 v*9% 

ttT«. >» W 7 'J r-f Hf-y a y«iM. hyopneuaoniaet 

mmmvh*. ^mm^xm^hm^. r M . hyopneu 

20 Bniaet^rMW^^WX'jr-f-fe'-^ayj tii. M. h 
yopneimoniae^VAtcO. LfrL&3k?h~?4 1?yX 
VS. 0|i.JJM.hyorhinis. M. flocculare. M. lycoide 
&£bfrh<r>VJ AfcTtiSrugKitoM t'ij ^ 

[0036] *8BJKi3 4>tc. ^< 1 4,907 9 
H^Btfr^a-lrrsmSDNASrSflWS**. i^BfM- 

2^^r< fc {,30a^r5yS?<OE5iIS:^S^y^ 
30 ©Sr. V^37'7XVjigi 1 3-KT'3-H^-|.DNA 

*tz\*z<?>fflmb j\4 xu r-f x^-i, . 
[0037] ftg.cmffimx'it. *P3^S8 (gixtf . 

EWH . S^#^34^iE?!l#^5-C£a$ni» 
■hp3S^«c4^lia<H«cSra-K-fSSl?i:. 

hm®m&ztih. wfctT. 9o*?M-?-Kfcaui 
>N-f xu -b'-v g ><Dm®nizib<Mmm?)g#z 

m^t^m^aT^-t (Shilo and Weinberg, 1981, 
40 Proc. Natl. Acad. Sci. U.S.A. 78, 6789-6792{,# 
H) . DNA**JW&7-f A^-fc, 35%*^AT5 
H. 5XS SC. 50«Mh UXHC i (pH7.5).5rftE 
DTA. 0.1%PVP. 6.\%y< l%BSAfc 
«t V500Atg/«l^tt^^»-?D N A Sr^*-t4^?S«f T4 

+T. '\4 7\)y'H£-*/ay*mtt& : 0.02%PV 
P. 0.02%7 -f 0.2%BSA. lOO/xg/il^^ 

^DNA. 10% (wt/vol) 851tr^Ah7>'feJ:t^5~2 
0X10 6 cptf^P-ggSfl:7-0-y$-ffl^4. 
50 £. ^'WXUr-f-lf-^a^^J+^O^'ClS-m 
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law ^.aA-hU 2XSSC. 25 iMMJ*- 
HC 1 (PH7.4) . 5 *EDTA*3«J:tX0.1%SDS$- 

s^s^+T-ssrxn. siskin-*. m#me& 
mmmmtmmtx, wcx'Z^i.jmjy* 

[0038] %mz%.<?mim&e\i. &mm%frT 
v ^ft£jaTfc^-r. d n a £&3rr & 7 * -<o 

WW/iJ^-b'-ygy^. 6XSSC. 50 HhV 
XHC 1 (pH7.5) . 1 rflEDTA. 0.02%PVP. 

0. 02%7 -f 0.02%B S Afc«fctf500/zg/il^tt 
1r?-fft?D N A j££*f SflMrC. 65t:-C8l^— 

Hff-ri.. lOO^g/^l^tt^^r^DNAfeJ:^- 
20X106 cprf*PHHWI^-7*-S^*TOvf7 
VYA *'-^ 3 yS-g-?ft*T% 65TrC48B*f§L ~7 4)\>9 
-S'^fUMXth. 7 4)V9-0)i9im*. 2XSS 
C. 0.01%PVP. 0.01%7-f3-;H3«i:tfO.01%BS 

fcl. o.ixssc+T5ot:-c45^^raa^t^ 

[0039] ffl^#£*<Ote<9«5it^fH4. «&*>tt 

YHarcfc*. #y.*5— trsiiasjE (pc 
r> tt3(tsi5i5~40JSS«05ry^^wjr^K^ffl« 

T^ffS*l4 : 50 iMKC KOEi&g. 10 rilHJX-H 
C HVfflmm&* 1.5MOMs 14 fift. 7~7.50 P H 
itX55~6(rCc7)T-- - u y^as. 
[0040] jggattsaggnMirTO. ^g^^ff 

TC\ »iip3gti!ifcJ±-E-c0ffl«i^t^W7-'jy'fX»rig 

ftOWBi. a^#-C^»T*S (flUtf, Sa.brook e 
t al., 1989. Molecular Cloning, A Laboratory Manua 

1. 2d Ed., Cold Spring Harbor Laboratory Press.Col 
d Spring Harbor, New York#8g ; Ausubel et al. , ed 
s. , in the Current Protocols in Molecular Biology 
series of laboratory technique aanuals, (c) 1987-19 
97. Current Protocols, (c) 1994-1997 John Wiley and 

Sons, Inc.t>#($) . 

[0041] ihp33- Ht* >w&<r>wmm$£vm 
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HWB§+TfflH£*&&. rihp33~H^W^©^Bf 
fr4fctt-»* a- j 14. §PJKBr*Oihp33 

^tfdi: LT<^hp33-H^WJ^©<0fl!lOj£gat^ 

$■ 3- k L&^imzmkLz&cm&ztii, . 
[ o o 4 2 ] if * Lv^<^atanrcj4. >w rvr 

A Hf- v 3 y«L 8»*fN4JaT«)a 0 -C* S . #R 
<4. 40rt'jy»^b'J'>A, PH7.2. 5%SDS X 1 ■ 
MEDTA. 0.5%«>^Jllijtr^7*5>tt»T'45t:T2lHl. 
10 #30»BB»$il. -e^'JyK^K'J^A. P H7. 
2. 1%SDS. 1 *EDTA+-C40. #*30#|gifc 
mtlX. *<D&. #JS<4. fflL 4>£fc»4iti&i|&M:r 
V ?A 3 4 3 KB 

■tf-S^g VfcHLTtt, $»4$£>fc:. 40 rtUtfH-h 
'J^A. pH7.2. 1%SDS. 1 rf1EDTAtpT-55X:T' 
40. #*30$Hg?)ffii*£ifc3*LS. a»W/'J/ 
4-tr*-^3yfcKLTI4. fi^ffifcWtSgfe^ KI4 
20 40 tfiJVB-J-hU**. PH7.2. 1%SD 

S. 1 rilBDTA4rCS5CC4H. #*30#fg<Difcft£ 
H$*Ut&. 'J^l^MJ^A. P H7.2. 1%SDS. 
1 tfEDTAtfCoTCT^HU #*30frig<D&ft£i&$ 

[ 0 0 4 3 1 nh P 33- Hfl'.j'yA^ifeJi^iJ^f 
figt;tMhp3:?^?®£itf*tS. -ias® 

irro. 9v>wmi. s5"i#^4<^^<tt,io. ^ 

^r< i: *>20. 4*5r< 1 1,30. ^< 1 1>40. ^< fc t, 

30 5ot^{4^<tt>ioo<7)a«T$yijs*>^jS5r5y 
*wm. ^oid^Mhp3^y^^^^-rsfflfi£!Bj 

tgfiW-S. fcS^«HS«Sffiai-CJ4. ffll£!fe!l±Mhp3? 

>'vmxxmm±m&$m%m#. *^»4Mh P 3:5'y 

®KT<4. M. hyopneu»niae(^^<fct 1 

OCO-ecOffifO^VM'^B. Mx.(fP64. P65. P97^3tJ4P 
102$r^-^S*>\ Ztlhlcm&^fl^K ZffMam 
40 te®«-CJ4. a«!fet4. Mhp3^WN-^S. ^tl^tCM. h 
yopneimoniae^'J^rf - KT*< „ SF* L < (4^^ ^ 
^. iffla*^J4 : S4±«9^'J'<r^KTj>S^<fct> 
1 ^-?-<?5fl!!<0^!gtt^feJ41!ilStt^'J ^7*^ h* 

^<04d^fflj£1iJI4. S^^^y^UT^ 

x-ht. 

[0044] zt>£^ yt+ymmzm^htzvxrv&i 
^)Mhp3^w^®{4. mmmizffitx'h&tritiiift 

50 W<7+Y><>>V<V*[Wk£m^X. 9>'Vm&£ 
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£tiimmmmfcL&&. npLC£tzit%m#xm m-thm^Mmm mm. cos. cho. bh 

w>*<mnmm0ym.m^x. x^m&cr^mwp k. 293. 3B) #wf t>ti&#. ttituzmfczn* 

[0045] *mm. ztit>e>9>wg*a- k-t [ o o 4 8 ] u*2gtsflr?& wa&it&m&x' 

uayf *>*tf#s . -nsBsa-cii. vn hearth T^mm&SMintmntzMz. 

?mt. mw+*u]z*is>t<r)m&?>rt?%ti tiz\tm>3izm'Z>ijLm±t&izit>iz\t. mm. s 
xsmztih. *0te%&t&m&m£fy>*'?m 10 mzmm^tihrn^/^M^y^n^m^m. 

a. T? i-Ti—miyy?? 4-<,z£*)nmnti tumth^tf—imiLw mt<it. 

®gi*££t£. -e<Offi«*ffitffl^S (0Utf . "M tkZtih X oiz. lac Z3- r-'fH«£3f-rS#rtt*ip3 

ethods in Enzyiology". 1990. AcadeiicPress. Inc.. ^-Vmitf^ 9-lz&%Ztm&j$m%M 
San Diego, "Protein Purification: Principles and p pUR278 (Ruther et al., 1983. EMBO J. 2:179 

ractice',1982, Springer-Verlag, New YorktUiiSfl 1) ; pUK.??- (Inouye & Inouye. 1985, Nucleic A 

. cids Res. 13:3101-3109; Van Heeke & Schuster, 198 

[00461 SfflJk 9, J. Biol. Che.. 264:5503-5509) ;rfip33-KE5(l 

*%mt. ^?>j*?&(r>mm*iZ.v£.mm<m 20 wwK^mn mmem) tx+i;vjmbm& 

mZ3m?htz#>£.m^biX%h%ffl&. W*>mmM Ztm&pm*? 9- (Studier and Mofatt, 1986, J. 

&to£VWmm03i^?9-<mtt&i!r?Z>. * Mol. Biol. 189:113; Rosenberg et al.. 1987, Gene5 

UigtMdMrCli* tmi3&9m*§r30>&ffl 6:125-135; <7 ?-liNovagen. Madison, Wisconsin*' 

ffi?ll#^2<O^30-444Sr^-fl»S5d#^4 £»A^8gT&S) ; £*i£ffllrVCKh P 3*<T7tV-X 

f)^WC^Jt*3-H-r*. M. hyopneuioniaeOTGA ^tt^y^a^^^S&Sfm&pBAD^?:?- 

^YV\t. TGGziY>£$Z.iLhtlX^h. (Cuznan et al., 1995, J. Bact. 177:4121-4130) ifi 

[0047] ntema&m^ir-^ti.. *%m<7>& mfhtihtf. z\tit>£.m&zti%w pgexk??- 

m?y'*?n&m£3ffl.-t&tztbiZftmZtm&. ZKO (Proaega Corporation) t>. ffrftty-S-h? 

±d%m±5&mi±. ^ixtiosa^-Hg^fli^s^ yx?^—** (gst) zm^xm&fywgt l 
zk. *<mm^ixoh\i\i9)vzm-tf. upus 30 xmxv^ri-\ i *mL~thiz#>£.m^t>tmh. a 

i n-situT*^5JcOMhp3jafei 1 T //^fty-7^o-Xh-XV)j5t t -?-<9&<7) 

7r-y*DNA 1 mSHDNA^imSVDN a&?4j£fe*>'GSTa5tJr*^»aj$iX#SJ:dfc. h 

ai&sk? ?-x-Bm&ztifzmm mm. *s oy^yttzitxaLm^Tay-T—^mmm-k^t 

m. vvtm$.*xm. v+rm) ■. a^-ywm comt^mszxu. mmmt. k^??-frt><n?y 
ztt-th®&x.v-<)vx%&K?9- mm***. 40 wm^i^K:xumi2ixzwLfrL4z<cxteim 

W74tvx) i,zmkLtzM,<mm mrnivj >vx xhhXo. mm&&x]<>TU y-<r-itt-r&im 

(mmiroyyv-^jfVJ/i'X. x$>h. **fc#4U4BMwrai. <?*-Mhp3 

caMv s 9*tt-¥4 9*?4A,x^ tmv) (osssl it. ^ittm&x&&?y'*?nnmimtimt& 

tz. btwbtipte-YB&izisii-thmmiTyx* ttuh^isym&fyvmtLxsmztih. 

mm. t i r^xs h) r»®iaft kK=vy>-wip3ai^^^^®Ji. mt<it. m>y 

^tUzWmm^ ; J)SV^il«SJi*fflK^yyAft*(0 3- HBB^StpBAD^.^ ^-pBAD/Thio-TCPO ( Invtrogen 

rot-?- (0Ufcf. XfuttWyTU*—? Corporation. Carisbad, California) tISSftSClfc 

-) . *fetti«flji«7>f;^A3iw>7'nt-?- mt tz£*)$mzti&. xmsemottifHzftt lv^t 
;ux7.5K7-o^-?-) ^^rrsasiti&s^iHjs- 50 zmm>xmzixi,. *(m<?y<*99-vm^t=tm 



19 

[ 0 0 4 9 1 Hhp3ftft 

S . Mh P 3fcJ«-S tfy ? n-^$tft<r)g£c9£#>K 

flitfWr, 7-/ Mi <£*HS>fc»eS*uSf 10 

^ > iWfflBRfeS *tf#S . «±Mc J: -> T^E^WiBg 

77^v<9ilSSfc:ffl^M-iS*><7>) . 
[0050] «hp33- Yfc* WMEH*fcli*<0« 
«ft trtft Ml* t/ 7 a— *-*4tft«)8Wofc«>fc: . 

6*48ffiiWllV* Willi, flitf. KohlerfcHilstei 
£J: 9£tDtaHB&3*l&M 7y K-vffi (Kohler and 
Milstein 1975. Nature 256:495-497) . ^fch(J 

b h Bttfi/vf 7 >J Y--?& ( Kozbor et al . . 20 
. 1983, Immunology Today 4:72) fcit/t Ky?D- 

(Cole et al., 1985, in Monoclonal Antibodies and 
Cancer Therapy, Alan R. Liss, Inc., pp. 77-96) „ ^ 
mfrZMztlnmmmX'te. *y?n— JvHSflc 

PCT/US90/02545#Hg) . *%,Wl£*iX*£* t 
MSfteWB^Mu bWvfyy F-vfcJflv^fctc 
(Cole et al., 1983, Proc. Natl. Acad. Sci. U. 
S.A.80:2026-2030) „ £MZt Y Bi|ffl8a£in vitroTE 30 
BV»M /VXTmmm-iZtizXO (Coleetal., 
1985, in Monoclonal Antibodies and Cancer Therap 
y. Alan R. Liss, PP . 77-%) %t>HZ. UgL #?£0J| 
t ifttf % mhp33 - K-fc? Wt?ff£ttf|tt& v>*$t 

tz£&^ r^-X^KMci (Morrison et al., 1984, Pro 
c. Natl. Acad. Sci. U.S.A. 81:6851-6855; Neuberger 
et al., 1984, Nature 312:604-608; Takeda et al., 
1985, Nature 314:452-454) £>g£0*i46£§S&$ till 40 

[oo5i] *jfctpjfc«fc*tfr % ~^mam>m±izmL 

XW&Ztlfztim (*BB§t3S4.946,778^) li, mhp3 

tmi. ^mnzhtzmmsmii. Fab- ias 

y^C/y'J- (Huse et al.,1989. Science 246:1275-1 
281) OffigfcWLT£Si£ft£«££*OTLT. ihp3 
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[ 0 0 5 2 ] >f r < *:M ££?Ttl>iji<«KM- 

$ft#SF (ab' ) 2 Bffr. F(ab' ) aBrtt^'X 
yP7 < mzmjctl Z t lz£ 9£j£$*tf§S F a b ' 

fci94j£S*i£Fab|gitf\ ^^fcFvBrfr^f 

[0053] ffifc<0*£iCl8§LTli. ^^T'BtttcOtt 

*u»fMi.»*. euif. mtp33-Ht* w**> 

p3^*^^S69fc:^-rs*%^LM=5rl.Mhp3Hft(* 
L^V ^f*coSS?<03trtfcli . -&Mhp3 
P3&fcfc<9l©teJS£ti J:tf-tfJfhp3H&flcfc cofe^-cOX 

[0054] mhp33- Y1L9»WR<n Yj* A VlC^H 
W£iatt*>&ft3*i& . mh P 33- Mfc? y«^f<Oit 

Y-7iz&mm:itL#i>mmztiz>. mtovims.. * 

[00 5 5] mhp33r-y h 

*5KBIi?^>t« M. hyopneumaiiaeOgiaj^JtyxO^-/ 
r-£SH£-rS. -mmm-Clt. . ^>vM±. M. hyopn 
eumoniae Mhp3^^N*^©t^|,|fii!ji;«cC0«ai^ 
yxOg^Srgfit-rs. *>SHte®«T«. 3f -y M. 
hyopneumoniae^O^Bit^ -/ YiffiftiX'foh Zt£ 

*rt-J:z&isrr& . mm. * <y < t h 1 o 
mm<r)-mx'ii. *vYtezuz. &79-&sm 

T ^— tf & tc\i*-X 77-1^ i^W^df ^r-4f tZ 

t>lzltm&<r)t:ttxr)i£mZ&'k-tZ> . 
[0056] SOcOlSteSa-Cli, »/ Hi. M. hyopneu 

moni zetmcotfiiiicriKitxvtmzmrfh . *mt&m 

<0-a^CJd. ^f-/H4M. hyopneumoniae^K<OPCR 

tiL&<?)ti#><7)mmz&mL. ^< 1 1> 1 o^§s^ 

- K-tS D N A t SmgfrTT-J^ 7V *4 Xth'M* 
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A, =3r^fcS5fl#^2O^=S:<tt,5^r5yK<0 

Wffltt-t&?y>wg*. nr^xvafc? 3- 

W^-CH. df-yHi. H. hyopne»noniae>-VA<0«iaj 
U 4*5r< 1 t> lo^tt^ E5i]S^2<7y>^< fc 
7-7XVjte^3-HT\ 3-K-rSDNAfcS6Ji^fr 

T"CW X'J ^ X^-S^< 1 4,157 ^ v^Y<m 
fr5r-^#tS#«DNA x ^JtJlliiEODNAOffiffiH* 
*&ftU-.14*te. A^yu^-b'-^gyJlM. hyo 
pneiaoniaefc^MWTAS. WHtTffll^^^ 
r H. hyopreuBoniaefc^gfi^W Xll ^ -tf-x a 
>j kit. M. hyopneuioniaeyyi»,fcJtLTJiSS?6<MN 

>f xy -b*-^ 3 ycftsaqraav-r nr^x^a. 

fftsLlfH. hyorhinis. M. flocculare, M. ■ycoidea^fA* 

[00571 79*>*mts sn/¥k5--Km 

if>. z<r>xoizLxm±^ti. mmztitimnt. w 
*ymmzmmt&. ma*»vmt* . mta 

[0058] iSttJfcB- 1 LTftglStttf V<T+ H 

t, ^ssfmfcsiasifijfcfc^^siegs-t-^y 
WMt&t* mtnzcmnxv't.r+Yte. m. hyopn 

etnoniae P46, P65. P9Ii5£Tm02?yJWgiP't>f8.Z> 

[0059] v^^ycmxumtLxit. gp. & 
i*l mm. aKrt^Jttt^a 

Sf^Oj>f>«9>S-ec7)fl!J(^lpg»*^f Sftft 

*<^gye§<±. ««<or7-n-^ : mm. warn. 

m. mW4J*SV)\^yhtife{ELISA) . A A 

%. \top3mizttLxmmiz&tismm<?>&jm 

b&Wtfapmmtfim&£t:lt&8m&Z* 
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■t*§£*CkL M. toropneu»niaefcJ:&!g^&<75&gJg 
yopnei«oniaet:«J:S@^^i6<7)ffi«<7)«^t J: 

[ 0 0 6 0 ] V9±y^SM 
*WMy7?1ry\t. fflJSxMhp3fcJ:tX/*3tJi'eoBr 

It. *ifiKU<7)V^f->'JiMhp3fcJ:^=5:< t h lrxD* 
?Xfe<7)ijUIttM. hyopneuioniaetfy'-vrf-KSr&^rf 

io Mhpstffl^Tfflv^^tocoa^tiiiitt^ij^r 

i-VttXit. P46. P65. P97t> £1^102:? y^ftfc 
«ttf/afc«ii^BO;tfy^r?-K<oBr>i\ ^MftiJitf 

y^fWhpStf'J^T^-K. mtifPto. P65. P97iJ«fclXP 
102^yv^ffrj:iS>r/^fL^><7)|8rfr. ^ffcfeit^l 
mmt. M. hyo P neu»oniae^S*^»a$nS*\ 

[0 06 1 ] z<7)Xo%v?i-yeMmm$mkLX 

\tze>iz. m#mm$ MtmmtLxmrsimztcr) 
a.nsm.#tmm&x'$>z>Ti;x.j<yh tm&zti 

[0062] ^Tv-'jLyN'y hcomt LXimTOt <7) 

-*>A. N-r-fef^-A^S/l'-L-M/^-D 
-> f VVArf^y (thr-MDP) „ N-T^JU-y 

30 -T-bf-^A^$7U- L-T5-^-D->f V^/U^ S 
-^-L-T5-y-2- ( 1" -2' -yVW-SM 
;U-sn-^y-bD-3-h Ho^x*x*y;P^v) 

[00633 T y'aA> ht^SgJi, Hhp3^y ^T^- H 

tf. mmt. m*<r>Ti'2.'<yhfrt>ti&77i-y4><7) 
d^y^T-f-K^s^fcie&rs. jKy*r*m, 

&. wsm. iva yfmzm^x£js.zti&i>cM)m 
it. mmm. mt\$*mtt.i-hvvA. xwj*. r 

mUiJVTW\,T$y. hOtj-frTSy. 2-x 

f-ywr$yx^y-;p x t^f-/>, ruij^ymt^ 
so [0064] xmfrvt+ymmmA-thKtb 
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iz&mtzxhjfm mm. -fmmm^xgn8<?>± 
[0065] #&Hg<97?^y*!«rti!ild. ^r^sWfeSSff 

^mimmt^mmr^m^xim^x^x. 

Mb lXimT<r)i><?>tfmfe>ti&tf. <r*i£>fcJB5£$ 
*u$r^:£JS*. tmttJ&Ai. T*xhn-x. 

m&tKZx-hz. 

[0066] ttfcffmmmxii. *3twcnmg&im 

frt>is.hmm£&-$rtz>. y?i->mm>tLx<?)tii 
t*. mm?y*?m (smttt&m) tmw%m&tz 

A ; 7iVxi-y9Xy*-A, ; XVT-*y ; ;*>- 
tt7'D>y^-1fJV-. «X<fT;l'D^. y^F-127 (B. 
A.S.F., USA) ;^.rf-K s ftttk flxtfti^-KISA 
-50 (Seppic, Paris, France) . ift?Lffl»L fi?lxti"i6 
& 0|;t{fBayolF/Arlacel A&J:tf*£»UK& 

mat. *&£tttuuN. eui* vis+xmasm $ 

[0067] ^Jfflfi <0*f|B8<0»7^^ 
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Xli-eixtUi^figirSrS^-l, 1 oXI4«U2Ul*>8S 

r. im%&mfc&(Q*mi0)v?i->z®Mz&5--t 

[0 068] *mi<?>'79+>lZ}:*)*&2tli>1iLti;cr> 



10 

*mfrmafywmim^tift£3ftizx oiskic 

*tLT£j£S*U>fii;ft»is IMRW-f Ayr-yHs-f, gift 

%mmt3 z.vm t<**4 rtm<o£j8.izm&ffim 

m*&m. asm) icj:D#it3*u mwma^ 

ikW8-xmmhWh4J±;Tv*.4Jk. whom 
20 xfimLtzhcoa. dcoawofctofcfflv^n^. * 

tlheMt LTJi. 7^A777t>f. EL ISA 

4ASTv±4. TW^tf-yR^. yiis&wcri'i/K 

[0069] %wmv9^vmmi. mwmfriz 

z&&tztiMzt>m^t>tm&. fcasft^areii. 
zmfrmmizi mzzti. * Lxm&m8&& 

[0070]fig 

E§£B4>fc#£L#l>„ f^9\i. miHi&mttttT 

tmzti&&. mmowmwizmztihxmi 
[oo7i] emmm: 

H. hyopneuioniae^feft:DNA<7)^iS 

%.mm. (6ooogT4x:Tio^) iz^m^mt. 
vymmmtt&m*$tzm&L. ^lto.i^coio 

50 %mKrx;l^hU^A<7>f«nfcJ:0jSIB-r2.Dybvig 
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fcAlderetetf)3rft (Plasmd, 20:33-41; 1988) fc«fc 
0. H. hyopneuionia£^&<9yVADNA£Jtig|L*:. 
hUA-HClTMlStt7i/-yk ?OD*W 
fcilMYTS/PT^n-;!- (25:24:1) tf)S#Bj3rJI§ 

u o.i^sw3 MBe^hy>Afc2§s<7)7k?fex^y 
->i<cr>imiz£ imttimzitti. -2<rc-eii$is?M 
^ a ^y 3 ya, a^'t^stis+'coioiHaojt 

<CrfHtCJ:9» fcSSrHHKLfc. 20 ugORNT— fe'A/ 
■l££^&*4Ud£iiSc3:S!iiSU H*£-20T:T« 

[0 0 7 2] M. hyopneunoniae lu^cfrfrH 1 :? P— — y 

9) (wmmiimM/2M72) tmtzix. £tt* 

U^^l^f-KT^V-KWIMO, KWK4K KNK42. KWK 
43. KWK42RCfeJ:tmiK43RC (S5ll#-^1 0~1 5 ) 
*»U. nSLfc (Genosys Biotechnologies, Inc.; The 
Woodlands, TX) . 1 XPCRf££rffi (Perkin Elaer; F 
oster City, CA) , 2.0 nMMgC 1 2 . luWV&Tjj 
400vW>&'rtti'-NTPt5£V2.5 UOAapli 
Taq& (Perkin Elner) Hs&t&db uKDRSMA^fp 

5— VmmS ( PCR) SrHfifLfc. 
fttt. 94 < CT2^Mat0^tt. -e<O^W25HI<^tt (94X: 

n^fa) ; 7--vy? (sgctwhsI) fcjtfs^- 

(72TrCl#ia) Tl?Sj££ilfc. 7*7>f-?-KWK41 (E#l 
m^l 1 ) fc<kyKWK42RC (Ejafg^l 4 ) £JflWT\ 
£S*%50b P <7)BT>T-£. 410 ng<OM. hyopneuaoniae232tt 
S&feflcDNAfcfflVvCitMgL*; (&ft&n = 5) . 
CR2. 1-TCP0 (Invitrogen; Carisbad, CA) <0TA?O 

IBlTOPlOailfe (Invitrogen) +T'J§m£8SUfc. : Jt 
**i'Z9VttYmu&i'-*>i'y7 (Advanced G 
enetic Analysis Center; St. Paul, MN) HXlfTifvl 

-xyfvnmmwmmx.v y * 9 vT-mmxtt 
[oo73] DtiAnarmmtm&t&wm&miiat 

Sfc^fcfflv^itS^ffiTibSSPCR (0ch»n, H. , 
Hedhora, M.N., Garza, D., and Hartl. D.L. , 1990. I 
n "PCR Protocols: A Guide to Methods and Applicati 
cms" Acadeaic Press, San Diego, CA) £fljWt\ Mhp3 

-XfcUr. \>XT<?MV&l.VYJ'?VT-*Z : AluU Ba 
■HK EcoRV. EcoRK HaellK HincII x Hindis Ndel. P 
vull x Sau3AI. Spel. Sspl. Xbal£J8vVt. *SJBrDN 
A£ 1 EhlHtf 4 ClfctCiO. M. hyopneuBoniae 232 
(8ft&n = 5 ) IfefettD N aSt^T-z^^L 
t»klcJ: 9ffi*£5HkU mS<D250 bpgr 
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(EWH 6 ) fcJtfRAM (S?0# 
#17) £fflvvcPCR«UI$rJ&U:. z\tihnry4 
WFVSioX.miLiZ : 94t:-C2# 

*<m. 40@<7®tt (wcx-wm) . r-- 

(55-CTI^Ha) &£VM£ (IZCX'Z'rffl) . Ss 
pii"B-fkSSfe(*DNA7--;Ni. #600 bvffMKtmL 
Clfl$rpCR2.1-TOP0it>-CD-^n-^y^L/c. 7 

Jt . ihp303' *3gfc*fi&t & 3 £> t»0<7)SiI5lJ £#6 fctf> 
10 ^<OSI5ll^a8lfc: LT* 'J ? W^f- KRAC7 (ffi 
8 ) fcitmcs (f£fl**l 9 ) SriBfcUt. 
^iHo^T^-fv-Srfflv^iUgcOitft^fHi. 94X: 
T9^SW^tt. -E-<^<O40IlI<^tt (94'C-c?30# 
S) . 7--»>y (50*CT30^S) tJit^a^ (72C 
T1#ia) Spel«-fkDNA7--^$rHS 
fcLTfflv^J©^ s (250 bp~>l kb) V 

imzixtz. NmoS^£pat2.i-TOPO«4rc?u-y 
fcLK. ta-yitiitifzWcHBiK (-1.2 kb) cosm 

20 ?frt>. HRAC12 <ffi#8#2 0 ) ti 

J:W1AC15 (EWI-2 3) JiftU «Mt LTHindl 
II-?mD N AT-rt'fcJfllrVfcP C R«6tf)fc«>t:fflV^ 

^ii&id^jSLfc. /t^^-'^-tt, 94r-C9^ia^ 

^tt. -eoSWMOIUO^ (94TCT-30^) . 7--U 

>r (55CT3o#ig) fcitxa^- (72x:-c2^fa) +s 

^S^-XS (TZCTT^fg) TfilBK^n^. S3#600 b 
fxm^mmt. pOG-l-TOPO+T-^o-y-fkLT. 

^-^y^y^Lfc. #^>^x-^«i. Mh P 3£:i-K 

30 HincII— ift-ffcDNAT*— ;P£fflvVC. RAC12 (Biffl&^r 
2 0 ) t5«ktfflAC15 (8$m^2 3 ) fcrRfl. $ ^.^S 
PCRHlBSrllffL^. li^^^Hi. 94-CT9 

imm&. %<mt<mmmxL (94t:-ei^) . r 

=~-V>? (55X:-C1^S) &£X/m.£ (TZCXZft 

m +mm&xu ozcxiim) xb->t:. 

oo bpoBffl-fciilgU pCR2.i-TCWc?n-yfl:L 
fc. ^D-yfl^Tfrw^-^yv^^lfrffl<03' sm 

40 [0074] mt<»Ftmv-trVi/V7frh<M8g&*S& 
vVC. fi^ftS ( n = 4 ) M. hyopnejiBoniae232tt^fe 

VJ??\s*1-Y774'?-£mmLt:. PCRliilt 

[oo75] * P MGrFtmm-h-&m V 3? 9 V* 
*vzm^x. m&foDNAfr^m&mLOft (or 
f) m^tfuzmt^. pcRmm*3M*)mi. 

50 50m 1 n§mm*m&*iZiMH<r)&77 A V-Mhp3-Ul 
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<EHS#3 1 ) i>«fctfMhp3-D (EWf-3 3 ) . 360 
lU^fltglfefettDNA. 1 xPCRtSSiS (Ab Peptide 
s, Inc.; St. Louis. MO) , 200jtzM?)#dNTP s 7.5U 
(DKlen Taql (Ab Peptides, Inc. ) fc«fclK>.15 U<7>?0 
XfcPfu (Stratagene; La Jolla, CA) f&^tttfD* 

<^tt. Z<T)tm25®cr>%& (94°C"C30»ta) s 7*-- 

'jy/ (55"CT30#is> fcitxa^ (72tT3$h 45 
#j (72X:T-7^IS) Tffij£$*tfc„ li 

- (QIAquikflgg) PCRffSS^fyK Qiagen; Santa 
Clarita. CA) ^fflV^ftJiifcJ: 0 , *#5£tf)£j£!Bj£ff 
S3L7t. ABieiftDNA^-^^- (Lark Tech 

nologies Inc., Houston, TX) ±T*«9DyeDeoxy5!c3g£l5 

[oo7 6] ^jfcty^^M-f-r-'r^-?- (S?o 

16-2 8, 3 lfcj;tf3 3) £fflWC. M. hyopn 
einoniae232ac*^c^Jii|i4^!BjWI|D N A®£ v-^ 

ft3>Mhp3?yA;?«07:?V:*^KE?!Ki. -f-n-fnS 

\&£xmym^2tip\ l zfr&tz> . * P 3orf«; 

S?il#^lc07^W3r^H97-1452*»^WC. 49,775 
yfcV^aMlfiWH 1 ft5rW^S451TS /f^y 
^© (S?ll#^2) £n-K-f&. n-NbK'J^T* 

y K^f«nfc:il LT^^tS C fc *J»^T V T G A 
3Hy (mRNA-CJiUGA) fcj: 03- KftSflS 
(Dybvig, K. , 1990. Aim. Rev. Microbiol. 44:81-10 
4; Yaaao, F., Muto, A., Kawauchi, Y. , 1985, Proc. 
Natl. Acad. Sci. U.S.A. 82:2306-2309) . 3— Yfc9 

W&tt-fht&blXh (von Heijne, G., 1985, J. M 
ol. Biol. 184:99-105: Nielsen, H., Engelbrecht, 
J., Brunak, S. fcitfvon Heijne. G. , 1997, Protein 
Engineering, 10:1-6) UPLTOtfXEi&SrlM X 

0MW29v>z/xt4 yymt . x)V7 b h y lU&smm 
momaizkhTtt visyymzfmzixx. Mh P 3y 

XtyW&ZYmtht^iLhtlZ, (Razin. S.. Yog 
ev, D., and Naot, Y. , 1998. Microbiol. Mol. Biol. 
Rev. 62:1094-1156) . 

[0077] Basic Local Al igment Search Tool (BLA 
ST) (Altschul, S.F..Gish, W., Miller, 

W., Myers, E.U., Lipaan, D.J., 1990. J. Mol. Biol. 

215:403-410) SrJBV^t. ih P 30 RF 
+YtsXV*ytV%.T-*<-xt)tnLlz%&. * 

tltfWctt&m&j&rthX-yhV-tt. M. arginini (G 
enBankSI£#^016674) *>£>?)Ag 234-5? yWg?3> 
-it:. dili^-^JKy^rf-F&CLUSTAL U (Tho^so 
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n. J.D., Higgins, D.G., and Gibson. T.J.. 1994, Nu 
el. Acids Res., 22:4673-4680) SrfflV>TS90$*l> 
k . Mhp3fe it/Ag 234-5? y*9 ®S(C36. 2%<F>7 5 J 

&m-m<wt>t>ti& mi) . Ag 234-5* n-r-'-r 

hmBFHtmim. aTt\mn\\,Z^fhk.m^tlfz 
(Ushio, S., Iwaki, K. , Taniai, M., Ohta, T., Fuku 
da. S.. Sugiwra, K. and Kurinoto, M. , 1995, Micro 
biol. iMinol. 39:395-400) jfrfc^iaWi. Z(D 
mfrHmmtzm. hyorhinisa>£>#Ui£;:i:£HH^ 
10 Liz (Droesse, M., Wise, K.S.. 1998, Abstract E20. 
12 th International Organisation of Mycoplasaology 
Conference, Sydney, AU) . Ztlt><rM3LX'\5.. Ag 23 

.i 4-5li. pcr. W-y7u-,yj\4 ?yyA*E-i, 
a y& XX/ *73LX?y?xi y hftVHz* mfeLtz® 

£\ ffiOV'f fltefcfM. hyopneunoniaetfDia 

iziimfZ *u5rv m&ztuz. 

[0078] University of Wisconsin Genetics Conpu 
ter Group*^<OSTEMLOOPTo^5A (Devereux, J., H 
aeberli, P., and Smithies. 0., 1984. Nuc. Acids Re 
20 s.l2:387-395) ihp30RF«. ftfcffi^JS-f- 

1 7 H1519-1550<?)TjSTffi^3&5RSSn. 

[0 079 3 fWnWORFJi. SMm^5X**ZtlhD 
NABrmcJ:oTt>:3-r-'$:h.&. CKOORFfcL ®g 
^p3*^OR#&±K#£U Wm^tWJlV* 
f-r-'602*^3r^^^-KUCgtXI>. C^T-fflORF 
30 (i. 22,528^/1/ hyOWRMH-MittZ. r ORF 
1 j tW^ ffi5!l#^6T^ilS^<tt,200r 
yrt?M£x— K-fS. ►fcpSfcJ:^ roRF 
1 j liSWMJitn- H^^SjJp, L^L#r» Kywm 
E&m ( r^^^'j fig) ti^ *tit>cr)m?2mT'$> 
I. LtzWiX. roRFl j +?)&£«9>&!f#5&07$ 
r--yc7)«9>^>^a<i. Mhp33ge^*^S«OT5 

li. Mhp3fcJ:t^ roRFl j {zm-f&^VyfybZQg. 

[ 0 0 8 0 ] H^agfell^fHtiW 

r^y^tssiaflaap^^ay (atcc) 

m*}5 7*7>f-?-Mlip3-Ul (E9l)#^3 

1 ) fcilAlip3-D (£?]§-§- 3 3 ) SrfflV^3il')<0 
PCRR^*^<07--^S^i|!j?:. Elfe^DVh^^ 
-f- (QIAquik(ffiS) ) tcJ:StttBt«):-?T#SL. pCR 

2.1-T0OTA<D:?n--y^Sftfc#ALfc. ^^^-^ 
50 M«>—^y^>^7>fv-$fflV^^E?«®«R 
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ti&ftx'$>zz tomtit. zoTyx^mmut 

pER427fcW<l. ^SaTQPlOJfflJfi (Invitrogen, Caris 

bad, ca> zmAZti*:. zn&mLttmftZPztzit 
[ o o 8 1 1 ^wams-fffOK^n sa^amm 

SfcL ^U-r-frs-F^&E^iL'Mfigtff* 
SBtiU xXf^f y29tf)Bfe£& ^WcT GG3 F y^<r> 6 
0<7)TGA3Hy<^^tCi:i.M. hyopneuaoniae rfip3 

jte^o^fijiS-^-ri. . ^7+^7+ f * a- F-ts 

M-f-F7"54v-§r. RAC23 (EWI2 9 ) fcitflt 
AC24 (E?l]#^3 0 ) H- hyopneuaoniae23 

tun, ^tt (94°c-ci#ia) . T--vy? (5ot:-ci# 
ia> , axi/m^ (rrcx-i^) % yyxmi^m^T. 

g (IZCXIftffi) Th-yti. Ii41Brtf-£pCR2.1-TOPO+ 

rs/KTAi.M;rh7ry^S:3-H-rs dsn 

**FBH (EH#*H ) rtfc«aBHbW**A3*u - 
Wi? d-- y^@W<0fc«)<0i!lli88Mi^"5 tij Lfc. 
£W*» if^^U^.7-^-K<0^;^^^5|5Jg<7)2T5 
ySffi^Asn-Leu (Ba*?4) fci OSSSSflfcLtfHi 

30) rt£#£Lfc#\ ±H PCR^%+fc:{±#4L=5r*» 
Wd%9V*+Y RAC23 (S59##29) R 
AC24 (BH#*3 0 ) fcttil^S' XmmzZtl? 
^«®!KS5iaNdeIt5«J:l/XbaIS-^AUr, S^tS: 
7*7X5 F^ifBtg^^o-^y^SrteLfc. * 

M"*F ( RAC23 (E7")#^2 9 ) {CHLT«6 ; RAC2 

4 (IWHr#30) fcWLTtt7) £t>. #T7>f^- 

[0082] —EL, ^^il^rf-F^a-Ht-iBM 

■T *V*Z?U*i-Ymmn vitro388£H 

5 FpCR2.1-TOP0:ghp3£7^SCJ23&8: (dufunr ) 
fc3W6£Lrt;. ±127*7X5 F*4trilllB'V0'V*'t 
-7 T-isKmcr> ffijalt. *77l/)V$$i-*& ( s s ) 
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DNA5r*-f|»7T-v : f4^S*iJrt>^^>L7t. .Ift 

^SH^iMSiu * LxitMitoxvfmtzx 0 s s d 

NA£*SgLfc. «SSfcLT<0±£DNA. >T'Jif3f^ 
M-?-FHhp3-2H , Mhp3-3M. Mhp3-4M. Mip3-5M. Mhp3 
Hhp3-7M (E^l#^3 5—40). &£>tf(CMutaGe 
ne Systea (BioRad Laboratories; Hercules, CA) 

(Dtmmvx. mmzmmmfLt:. iessd 
s^u tixivcizimLt:®. mmwx3()x;i 

10 -mSJU:. T4DNA»J#~ fe\ 17 DN A* 'J 

-C5$HSL *Of*37TrC30^f J^a^-hUs. -5" 
<7)fe*± tfc~*MD N A^?rDH5a UltraCb^fflK 
(Gibco BRL; Gaitbersburg, MD) rtKJBfiK&^-fr 

;Ft\ (TGA>TGG) JrlfffEL^. 

20 ^U^^1^5j-f-FMhp3-2M(ffi??d#^-3 5)cOie5!lfc: 
iS. g^^Pafe? (E^#^l ) ^^W*^F388 
tC^lS-rS. dilti, »4SMhp3 (ffi?q#^2) <7>TS 
SMZmWX-fytVy (AGT) fflfti.{*Mhp3 
(EWM ) <OT5 7S^70T*<O^'J i^XGGT) /V 

[0083] ±S<^J&!)^4 t^«Slx*«*ip3)lfe? 

(±E<^FastcJ: s a>g f 7 > a y t*trt»* 

fcU*4*^> ffi5fl#^3{;^L. -eLT (T57 

wrnio\z?vzsy*%ts) ±wmx.^mB^-i,zi. 

30 On-F^tL^^-ry • y-r-f 7W ASrS 
<F>9u——y? 

mttfiy'VWI&intitb^ ^/^;^7-^F^ri 
3) 5rpBADAhio-T0P0f^7*7X 5 F (Invitrogen) * 

-e^o-wkur. ^<r>mmi*w&. mmixm 
vizi'pxmmminttz. mmyyx^v^^th 
m-ytfmfeztiti. 

40 [0084] *iyai.Hhp3? ^^f<OM 

f* ^y-m>m^im.-timmiL2imm 

SRWLDM/D viffi^^%(f (Cl:5000S!«rCfix#(«: : K 
2HPO4 (6 g/1) , KH2PO4 (3 g/1) . (NH4) 2 
SO4 (5 g/1) % NaC 1 (2 g/1) . 0.2«lCaC li 
(15 g/1) » 0.4 ilFeC Is • 6H2O (5 g/1) , 0.4 
mlMgS04 • 7H 2 0 ( 480 g/1) . ZnC I2 (6.5 g 
/l) . MnS04 • H2O (12 g/1) „ NaiMoOi • 2 
H2O (5 g/1) . CuS04 (1.5g/l) . CoC I2 • 6 
50 H2O (2 g/1) . H3BO3 (0.5 g/1) fciV37%HC 
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i (5 ii/D . tm^-i/vyhtmix. ss^i25 

jug/il tttc. A 6 253!)«10~20tC^I>iT'. 5Vvhtlr 
ft^SJBioFlow 3000fSjlSf (New Brunswick Scientif 
ic; Edison, NJ) 3TCTm&-'< -y ^Hfefr (50% 

[ o o 8 5 1 5 »j y hfvmmfrhm&tttv 

mmLit. trntmrnizmtti. adnata. *cp 
vht&xfi:. ±.m£J*>?m*7&£MLx. Na 
c i^mzm^xmrnuz. imatefy^mttt 

* *>H4r£. 7 -JUL. i§UfLTNaCl£|Sfc£U *LX 
0.2 nm? <)V?-t:m^X7 Zff) 

[0086] ffl«ii.Wip3c^g^l^a#tt 

vW>9 yWgmigZ. BCA Protein Assay *y h (Pi 
erce) $-<£ffll/Cffl5£U;. fS#tCWt»f. y?lV 
£. 38«. §M*>\ (dd H 2 0) 4». 1/10, 1 

/20, 1/40, t l/80fc#S?L^. BSA(^y/^®g 

m> Sr. 200-800 u g/»w®mizfrtzim%izmi 
j 9*94 9- ■ T^-hmz3mxmn. zixu 

£A4>fcl/50fc^U:SG£B2<XUi 1 £. 

bit:. ?yT)u<omM*5fa>m xmfcLtz. &vy 
7Mzi\,\x<r>9y>ww§m:K& mmmz&mi 
xtmizxvsmtti. 

[0087] imimpWT »j a- r- ( 9 ywmsm 

UfnngT*J>->7t ) t- M. hyopneuBoniae, Myoplasia hy 
orhinis , &tfMycoplasaa aycoides ME3»ycoi destfH& 

wrVTMmmmt. \ov \ (omsmmzTim 
ss*. zLxiovi^femjcvyTfr-rtyyT- 

(Owl Scientific) £SamLfc. VyTlV* lOOCTlO 
mMfkL. *LT-£gft£-. 100?x/K 1.5- J?. 
10% Tris-^U^y ■ V)V (Novex)c7)SiIffl<7)^x;Hc:o 

(Novex)t,^il3t. 

[0 0 88] SDS-PAffifc J; O^fg^iut;? 
l^fS. lOOnA <0— ^SSLT'PVDFK (Owl Scientific) 

STUSfS. TBS(TBST) *5%X*J»- 5;P?$*&tX 
0.5%Tween 20*>^S7'o y^y^" • A^7T-+t 

BfciU *LT±IE&£TBsrc5^iiilifci*Lfc. l 

<fcSift£. M. hyopneuKniae»232 Zm^timMm 

<rmzzf9frt>®tz. mM.m±smizwmL. 

ft^ST 1 b*I§H y*x^- h U:. TtVf) *) ■ -fcX7 
t5-*L ■ ay-J^y-h ■ ruT4 yGfit«c (Pierc 

e) tmi. mnmztvtimizmii. *ixm 
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STlfch^r y^xK-VLtz. dOBISr. TBSTTiftft 
U •tL.Ta^BCIP/NBTfKirkegaard and Perry Labor 
atoriesJfcJJERfcffiiilU ZlXim%W£HJ : && 
ZtiZ>£X'4 y^^-bLt:. dc7)KSr*-CS 

[0 089] M. hyopneu»niaeTl^lWfcSS$iDt7' 
^*^«OJlll^{i. 60kDa 0»*yV#&S&tVfck& % ft 

mztifzmmtmm&im&LZfr^t: (02) . z 

*Ui. imX-fyWgtf. £fflm. hyopneu»niae4l 

10 mz7?*ttzt£m-z>&§izii^x&j$.2tuztK 

mzX OfZlSSfutxtf Y~7*mLLtZ t ^3 £ fc £ 

[ 0 0 9 0 ] LT(Offl<ei.Hhp3QS>nh^ 

M. hyopneuBoniaetiD^l^je-lSixS^XJiM. hyo 
pneuBoniaetjkffSifecOV^^-ySacoaS?: 

mmmn (^ft^i2~i6H) *mz. m 

m (litter) tZ£*)m\Z7y7Mzm*)%Xtz. 79 

Sr. mknmmwtMX'5B®. lmLxm&z-ttz. 

20 IMJjiSr " 0 " B ^» ( IM ; £<Dir«Dt&l*J ) t i 

Oa^HHv^^yi^ l-C'V^^y^L-^. £^ 
t*. ^Ji^«*?>19~23HTfco^. fttttO^^f-y 

sa^2-3asat. m<mmmv 
?*y<o&2<7)imi&5-m. (m-.^mmm) 
i-i. ±x<o7?z, wmmm. mm. m:. w 
30. jS»*p-«B)^ap3eji>^. i*s<oii 
an. ximtiz^xaeifmTxumtzti&m 

[0091] 82 W7??-yig8&#2~4i!fSB(C. 
30 » S-OXlOScO^fetfi/iKccu/Bl) ££m hyopne 
uioniae^lc<y>^fl'SJ$* ; E^i^.— r- - ^A^-t-OU 

M. hyopneu»niae^fc:fS?fL&!mSft%r^tCOV^T 

s-. A^xurcomfSfccu/gtofflsi) . ®mm&. 
mm ntzibiz. &gmmfrhnhzbitx'*z>. 

[0092]^^m 
40 OT<Ota^!fett$-. African Type Culture Collection 
(ATCC), 10801 University Blvd., Manassas, VAC. 19 

XhflXUh : 



PZ427 PTA-634 
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[oo93i^pajis. m. Avmrntitoztz [0094] 

<110> Pfizer Products Inc. 

<120> NUCLEIC ACIDS AND PROTEINS OF THE MYCOPLASMA PNEUMONIAE 

rfip3 GENE AND USES THEREOF 
<130> B015655 
<141> 2001-03-30 
<160> 41 

<170> Patentln Ver. 2.1 
<210> 1 
<211> 1692 
<212> DNA 

<213> Hycoplasm hyopneuaoniae 
<400> 1 

gtttttgaat ataatagaaa atgtaaaata aaaattaatt tattaaaaaa taattgaaag GO 
tcatcgtaat taaaacaatt aattaggaga acaactatga aaaaaaagat aaaatgaaat 120 
aaatttcttg gcttaggctt agtttttccg ctttcagcaa tcgcgacaat ctctgccgga 180 
tgttgggata aagaaacaac taaagaagaa aaatcagccg ataatcaaaa taagcaaatc 240 
actgatgtct caaaaatttc aggactagtt aatgaacgaa aatccgaaat tatggccgca 300 
aaagctgatg caaacaaaca ttttgggcta aatatggcaa ttgtaaccgc tggtggaacg 360 
gtaaatgata attcatttaa ccaatcaagt tgagaggcaa ttcaacaact tggcgctctt 420 
actggaggtg agattacttc agtagatagt tcaactgctg aacttgaagg aaaatatagc 480 
tcacttgcta ataccaacaa aaatgtttga gtactttctg gttttcaaca cggtgatgcg 540 
ttcacaagat gattaaaaat ccctgaaaat aagcaattat ttactgaaaa aaatattatc 600 
atactcggaa ttgactgaac tgatactgaa aatgtaattc caacaggtcg atatattaat 660 
ttaacctata aaactgaaga agccggatga cttgcaggat atgcgaatgc ttcctttttg 720 
gcaaaaaaat tcccaagtga tccaactaaa agatcagcaa ttgttatcgg tggtgggatt 780 
tcgccagctg taactgattt tatcgctggt tatctagccg gaattaaagc ttgaaatcta 840 
aaaaattctg ataaaaaaac aaagataaca actgataaaa tcgagataaa tcttgggttt 900 
gatgttcaag atacttcaac aaaagaaaga cttgaacaaa ttgcttcaaa agataaacct 960 
tcaacactat tagctgtcgc tggaccactt actgaaattt tctcggatat aatcgcaaac 1020 
caaaatgatc gttatctcat tggtgttgac accgaccaat cacttgttta tacaaaaact 1080 
aaaaataaat ttttcacctc aattttgaaa aatttaggtt actccgtttt cagcgttctt 1140 
agtgatttat ataccaaaaa atcaaattca agaaatttag ccggctttga atttggtaaa 1200 
aaaagtgcaa ccgtttatct tggaattaaa gacaggtttg tcgatattgc tgatacttct 1260 
ttagaaggca atgataaaaa actcgcaact gaagccattt ctgaagctaa aaaagaattt B20 
gaagaaaaaa ctaagacaat .tcctgccgaa gaagttcgta aaactttaga aattccggaa 1380 
atgcctgata aacaacctga taagcaacag gaaagcttag acaaactaat taccgatatt 1440 
aataaaaatt aagtaagaaa aaataacaat tttttaacat tatatctttt tttagagatt 1500 
aattttcttc taatttagtt taatttaata taaaattata ttaaattaaa aaaataaaaa 1560 
atccggacta tttttgttcc ggatttttta tttttgtgtt actatttaat ataatgataa 1620 
atcaggatta tgcaattgaa tttattcaag tctcgaaaaa atttggcagt ttttatgcca 1680 
attacaaaat ag 1692 
<210> 2 
<211> 451 
<212> PRT 

<213> Mycoplas» hyopneuaoniae 
<400> 2 

Met Lys Lys Lys He Lys Trp Asn Lys Phe Leu Gly Leu Gly Leu Val 
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15 10 15 

Phe Pro Leu Ser Ala lie Ala Thr He Ser Ala Gly Cys Trp Asp Lys 

20 25 30 

Glu Thr Thr Lys Glu Glu Lys Ser Ala Asp Asn Gin Asn Lys Gin He 

35 40 45 

Thr Asp Val Ser Lys lie Ser Gly Leu Val Asn Glu Arg Lys Ser Glu 

50 55 60 

He Met Ala Ala Lys Ala Asp Ala Asn Lys His Phe Gly Leu Asn Met 
65 70 75 80 

Ala He Val Thr Ala Gly Gly Thr Val Asn Asp Asn Ser Phe Asn Gin 

85 90 95 

Ser Ser Trp Glu Ala He Gin Gin Leu Gly Ala Leu Thr Gly Gly Glu 

100 105 110 

He Thr Ser Val Asp Ser Ser Thr Ala Glu Leu Glu Gly Lys Tyr Ser 

115 120 125 

Ser Leu Ala Asn Thr Asn Lys Asn Val Trp Val Leu Ser Gly Phe Gin 

130 135 140 

His Gly Asp Ala Phe Thr Arg Trp Leu Lys He Pro Glu Asn Lys Gin 
145 150 155 160 

Leu Phe Thr Glu Lys Asn He He He Leu Gly He Asp Trp Thr Asp 

165 170 175 

Thr Glu Asn Val He Pro Thr Gly Arg Tyr lie Asn Leu Thr Tyr Lys 

180 185 190 

Thr Glu Glu Ala Gly Trp Leu Ala Gly Tyr Ala Asn Ala Ser Phe Leu 

195 200 205 

Ala Lys Lys Phe Pro Ser Asp Pro Thr Lys Arg Ser Ala He Val lie 

210 215 220 

Gly Gly Gly He Ser Pro Ala Val Thr Asp Phe He Ala Gly Tyr Leu 
225 230 235 240 

Ala Gly He Lys Ala Trp Asn Leu Lys Asn Ser Asp Lys Lys Thr Lys 

245 250 255 

lie Thr Thr Asp Lys He Glu He Asn Leu Gly Phe Asp Val Gin Asp 

260 265 270 

Thr Ser Thr Lys Glu Arg Leu Glu Gin He Ala Ser Lys Asp Lys Pro 

275 280 285 

Ser Thr Leu Leu Ala Val Ala Gly Pro Leu Thr Glu He Phe Ser Asp 

290 295 300 

He He Ala Asn Gin Asn Asp Arg Tyr Leu He Gly Val Asp Thr Asp 
305 310 315 320 

Gin Ser Leu Val Tyr Thr Lys Thr Lys Asn Lys Phe Phe Thr Ser He 

325 330 335 

Leu Lys Asn Leu Gly Tyr Ser Val Phe Ser Val Leu Ser Asp Leu Tyr 

340 345 350 

Thr Lys Lys Ser Asn Ser Arg Asn Leu Ala Gly Phe Glu Phe Gly Lys 

355 360 365 

Lys Ser Ala Thr Val Tyr Leu Gly He Lys Asp Arg Phe Val Asp He 

370 375 380 

Ala Asp Thr Ser Leu Glu Gly Asn Asp Lys Lys Leu Ala Thr Glu Ala 
385 390 395 400 

He Ser Glu Ala Lys Lys Glu Phe Glu Glu Lys Thr Lys Thr He Pro 
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405 410 415 

Ala Glu Glu Val Arg Lys Thr Leu Glu He Pro GIu Met Pro Asp Lys 

420 425 430 

Gin Pro Asp Lys Gin Gin Glu Ser Leu Asp Lys Leu He Thr Asp He 

435 440 445 

Asn Lys Asn 

450 
<210> 3 
<211> 1263 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: «hp3 

manipulated for in vitro expression 
<400> 3 



atgtgggata 


aagaaacaac 


taaagaagaa 


aaatcagccg 


ataatcaaaa 


taagcaaatc 


60 


actgatgtct 


caaaaatttc 


aggactagtt 


aatgaacgaa 


aatccgaaat 


tatggecgea 


120 


aaagctgatg 


caaacaaaca 


ttttgggcta 


aatatggcaa 


ttgtaaccgc 


tggtggaacg 


180 


gtaaatgata 


attcatttaa 


ccaatcargt 


tgggaggcaa 


ttcaacaact 


tggegctett 


240 


actggaggtg 


agattacttc 


agtagatagt 


tcaactgctg 


aacttgaagg 


aaaatatagc 


300 


tcacttgcta 


ataccaacaa 


aaatgtttgg 


gtactttctg 


gttttcaaca 


cggtgatgcg 


360 


ttcacaagat 


ggttaaaaat 


ccctgaaaat 


aagcaattat 


ttactgaaaa 


aaatattatc 


420 


atactcggaa 


ttgactggac 


tgatactgaa 


aatgtaattc 


caacaggtcg 


atatattaat 


480 


ttaacctata 


aaactgaaga 


agccggatgg 


cttgcaggat 


atgcgaatgc 


ttcctttttg 


540 


gcaaaaaaat 


tcccaagtga 


tccaactaaa 


agate age aa 


ttgttatcgg 


tggtgggatt 


600 


tcgccagctg 


taactgattt 


tatcgctggt 


tatctagecg 


gaattaaagc 


ttggaatcta 


660 


aaaaattctg 


ataaaaaaac 


aaagataaca 


actgataaaa 


tcgagataaa 


tcttgggttt 


720 


gatgttcaag 


atacttcaac 


aaaagaaaga 


cttgaacaaa 


ttgcttcaaa 


agataaacct 


780 


tcaacactat 


tagctgtcgc 


tggaccactt 


actgaaattt 


teteggatat 


aategcaaac 


840 


caaaatgatc 


gttatctcat 


tggtgttgac 


accgaccaat 


cacttgttta 


tacaaaaact 


900 


aaaaataaat 


ttttcacctc 


aattttgaaa 


aatttaggtt 


actccgtttt 


cagegttett 


960 


agtgatttat 


ataccaaaaa 


atcaaattca 


agaaatttag 


ccggctttga 


atttggtaaa 


1020 


aaaagtgcaa 


ccgtttatct 


tggaattaaa 


gacaggtttg 


tegatattge 


tgatacttct 1080 


ttagaaggca 


atgataaaaa 


actcgcaact 


gaagccattt 


ctgaagctaa 


aaaagaattt 1140 


gaagaaaaaa 


ctaagacaat 


tcctgccgaa 


gaagttcgta 


aaactttaga 


aattccggaa 1200 


atgcctgata 


aacaacctga 


taagcaacag 


gaaagcttag 


acaaacttaa 


ttaccgatat 1260 



taa 1263 
<210> 4 
<211> 423 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ihp3 

Manipulated for in vitro expression 
<400> 4 

Met Trp Asp Lys Glu Thr Thr Lys Glu Glu Lys Ser Ala Asp Asn Gin 

15 10 15 

Asn Lys Gin He Thr Asp Val Ser Lys lie Ser Gly Leu Val Asn Glu 

20 25 30 

Arg Lys Ser Glu He Met Ala Ala Lys Ala Asp Ala Asn Lys His Phe 
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35 40 45 

Gly Leu Asn Met Ala He Val Thr Ala Gly Gly Thr Val Asn Asp Asn 

50 55 60 

Ser Phe Asn Gin Ser Gly Trp Glu Ala He Gin Gin Leu Gly Ala Leu 
65 70 75 80 

Thr Gly Gly Glu He Thr Ser Val Asp Ser Ser Thr Ala Glu Leu Glu 

85 90 95 

Gly Lys Tyr Ser Ser Leu Ala Asn Thr Asn Lys Asn Val Trp Val Leu 

100 105 110 

Ser Gly Phe Gin His Gly Asp Ala Phe Thr Arg Trp Leu Lys He Pro 

115 120 125 

Glu Asn Lys Gin Leu Phe Thr Glu Lys Asn He He He Leu Gly He 

130 135 140 

Asp Trp Thr Asp Thr Glu Asn Val He Pro Thr Gly Arg Tyr He Asn 
145 150 155 160 

Leu Thr Tyr Lys Thr Glu Glu Ala Gly Trp Leu Ala Gly Tyr Ala Asn 

165 170 175 

Ala Ser Phe Leu Ala Lys Lys Phe Pro Ser Asp Pro Thr Lys Arg Ser 

180 . 185 190 

Ala He Val He Gly Gly Gly He Ser Pro Ala Val Thr Asp Phe He 

195 200 205 

Ala Gly Tyr Leu Ala Gly He Lys Ala Trp Asn Leu Lys Asn Ser Asp 

210 215 220 

Lys Lys Thr Lys He Thr Thr Asp Lys He Glu He Asn Leu Gly Phe 
225 230 235 240 

Asp Val Gin Asp Thr Ser Thr Lys Glu Arg Leu Glu Gin He Ala Ser 

245 250 255 

Lys Asp Lys Pro Ser Thr Leu Leu Ala Val Ala Gly Pro Leu Thr Glu 

260 265 270 

He Phe Ser Asp He He Ala Asn Gin Asn Asp Arg Tyr Leu He Gly 

275 280 285 

Val Asp Thr Asp Gin Ser Leu Val Tyr Thr Lys Thr Lys Asn Lys Phe 

290 295 300 

Phe Thr Ser He Leu Lys Asn Leu Gly Tyr Ser Val Phe Ser Val Leu 
305 310 315 320 

Ser Asp Leu Tyr Thr Lys Lys Ser Asn Ser Arg Asn Leu Ala Gly Phe 

325 330 335 

Glu Phe Gly Lys Lys Ser Ala Thr Val Tyr Leu Gly He Lys Asp Arg 

340 345 350 

Phe Val Asp He Ala Asp Thr Ser Leu Glu Gly Asn Asp Lys Lys Leu 

355 360 365 

Ala Thr Glu Ala He Ser Glu Ala Lys Lys Glu Phe Glu Glu Lys Thr 

370 375 380 

Lys Thr He Pro Ala Glu Glu Val Arg Lys Thr Leu Glu He Pro Glu 
385 390 395 400 

Met Pro Asp Lys Gin Pro Asp Lys Gin Gin Glu Ser Leu Asp Lys Leu 

405 ' 410 415 

He Thr Asp He Asn Asn Leu 
420 

<210> 5 
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<211> 602 
<212> DNA 

<213> Hycoplasia hyopneujcniae 
<400> 5 

atgataatat ttttttcagt aaataattgc ttattttcag ggatttttaa tcatcttgtg GO 
aacgcatcac cgtgttgaaa accagaaagt actcaaacat ttttgttggt attagcaagt 120 
gagctatatt ttccttcaag ttcagcagtt gaactatcta ctgaagtaat ctcacctcca 180 
gtaagagcgc caagttgttg aattgcctct caacttgatt ggttaaatga attatcattt 240 
accgttccac cagcggttac aattgccata tttagcccaa aatgtttgtt tgcatcagct 300 
tttgcggcca taatttcgga ttttcgttca ttaactagtc ctgaaatttt tgagacatca 360 
gtgatttgct tattttgatt atcggctgat ttttcttctt tagttgtttc tttatcccaa 420 
catccggcag agattgtcgc gattgctgaa agcggaaaaa ctaagcctaa gccaagaaat 480 
ttatttcatt ttatcttttt tttcatagtt gttctcctaa ttaattgttt taattacgat 540 
gactttcaat tattttttaa taaattaatt tttattttac attttctatt atattcaaaa 600 
ac 602 
<210> 6 
<211> 200 
<212> PRT 

<213> Mycoplasna hyopneuaoniae 
<400> 6 

Met He He Phe Phe Ser Val Asn Asn Cys Leu Phe Ser Gly He Phe 

1 5 10 15 

Asn His Leu Val Asn Ala Ser Pro Cys Trp Lys Pro Glu Ser Thr Gin 

20 25 30 

Thr Phe Leu Leu Val Leu Ala Ser Glu Leu Tyr Phe Pro Ser Ser Ser 

35 40 45 

Ala Val Glu Leu Ser Thr Glu Val He Ser Pro Pro Val Arg Ala Pro 

50 55 60 

Ser Cys Trp He Ala Ser Gin Leu Asp Trp Leu Asn Glu Leu Ser Phe 
65 70 75 80 

Thr Val Pro Pro Ala Val Thr He Ala He Phe Ser Pro Lys Cys Leu 

85 90 95 

Phe Ala Ser Ala Phe Ala Ala He He Ser Asp Phe Arg Ser Leu Thr 

100 105 110 

Ser Pro Glu He Phe Glu Thr Ser Val lie Cys Leu Phe Trp Leu Ser 

115 120 125 

Ala Asp Phe Ser Ser Leu Val Val Ser Leu Ser Gin His Pro Ala Glu 

130 135 140 

He Val Ala He Ala Glu Ser Gly Lys Thr Lys Pro Lys Pro Arg Asn 
145 150 155 160 

Leu Phe His Phe lie Phe Phe Phe He Val Val Leu Leu He Asn Cys 

165 170 175 

Phe Asn Tyr Asp Asp Phe Gin Leu Phe Phe Asn Lys Leu lie Phe He 

180 185 190 

Leu His Phe Leu Leu Tyr Ser Lys 
195 200 

<210> 7 
<211> 14 
<212> PRT 

<213> HycoplasKi hyopneuBoniae 
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<400> 7 

Ala Gly Xaa Trp Ala Lys Glu Thr Thr Lys Glu Glu Lys Ser 

1 5 10 

<210> 8 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 8 

Ala Trp Val Thr Ala Asp Gly Thr Val Asn 
1 5 10 

<210> 9 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 9 

Ala He Val Thr Ala Asp Gly Thr Val Asn Asp Asn Lys Pro Asn Gin 

15 10 15 

Trp Val Arg Lys Tyr 
20 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 10 

tgytgrgcna argaracnac naargargar 30 
<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 11 

tgttgagcwa aagaaacwac waaagaagaa 30 
<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 
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<400> 12 

tgrgtnacng cngayggnac ngtnaay 
<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 13 

tgagtwacwg cwgatggwac wgtwaat 
<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 14 

rttnacngtn ccrtcngcng tnacyc 
<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 15 

attsacsgts ccatcsgcsg tsactc 
<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 16 

tttgagacat cagtgatttg c 
<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 17 

gaacgaaaat ccgaaattat gg 
<210> 18 
<211> 22 
<212> DNA 
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26 

21 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 18 

ctatctactg aagaatctca cc 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 19 

gtgatgccgt tcacaagatg 
<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 20 

cactaagaac gctgaaaacg g 
<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 21 

gattacaact gtaaaatcga g 
<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 22 

ggcttcttca gttttatagg 
<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 23 
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aaactcgcaa ctgaagcc 
<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 24 

gaaatgcctg ataaacaacc 
<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400>25 

cttcagaaat ggcttcagtt gc 

<210>26 

<211>25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 26 

gctagataac cagcgataaa atcag 
<210> 27 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 27 

tgcataatcc tgatttatc 
<210> 28 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 28 

tgaaagtcat cgtaattaaa ac 
<210> 29 
<211> 34 
<212> DNA 
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51 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 29 

aatcggcata tgtgggataa agaaacaact aaag 
<210> 30 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 30 

ggagtaatct agattattaa tatcggtaat taag 
<210> 31 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 31 

gtttttgaat ataatagaaa atg 
<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 32 

tttattaaaa aataattgaa agtcatcg 
<210> 33 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 33 

ctattttgta attggcataa aaactgcc 
<210> 34 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 34 
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34 



34 



23 



28 
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gataaaatgg aataaatttc ttgg 
<210> 35 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 35 

caggttggga ggcaattcaa c 
<210> 36 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 36 

caaaaatgtt tgggtacttt ctgg 
<210> 37 " 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 37 

cacaagatgg ttaaaaatcc c 
<210> 38 
<211> 22 

<212> DNA < 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 38 

ggaattgact ggactgatac tg 
<210> 39 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 39 

gccggatggc ttgcaggata tg 
<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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21 



24 



21 



22 
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55 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide 
<400> 40 

taaagcttgg aatctaaaaa attc 24 
<210> 41 
<211> 457 
<212> PRT 

<213> Mycoplasna hyorhinis 
<400> 41 

Met ten Phe Lys Lys Ser Leu Leu Phe Leu Thr Gly Thr He Ser Thr 

1 5 10 15 

Val Ala Ser Val Ala Thr Phe Val Ser Cys Gly Glu Thr Asp Lys Glu 

20 25 30 

Gly Lys He He Arg He Phe Asp Asn Ser Phe Val Lys Asp Arg Gin 

35 40 45 

Ala Glu He Glu Lys Ala Lys Asn Phe Asp Phe ten Thr Val Leu Leu 

50 55 60 

Thr Ala Gly Gly Thr Val Gin Asp Lys Ser Phe Asn Gin Ser He Trp 
65 70 75 80 

Glu Ala Val Leu Glu His Tyr Asp Gin He Glu Lys Thr Thr Asn Leu 

85 90 95 

Asp Arg Val Ser Gin Glu Thr Asn Asn Gin Ser Glu Leu He Gly Lys 

100 105 110 

Tyr Lys Asn Phe Leu Asn Gly Asn Lys Asn Val Trp lie Leu Thr Gly 

115 120 125 

Phe Gin Gin Gly Gin Glu Phe Pro Lys Phe Leu Lys Gin Thr Asp Ser 

130 135 140 

Asn Gly Lys Lys Tyr Ser Asp Leu Leu Ala Glu Lys Lys Val He He 
145 150 155 160 

Val Ala Val Asp Trp Asp Leu Ser Lys Glu Asp Lys Asp Leu He Lys 

165 170 175 

Ala Gly His Phe He Ser Leu Leu Tyr Lys Thr Glu Glu Ala Gly Phe 

180 185 190 

He Ala Gly Tyr Ala Ser Ser Lys Phe Leu Ala Tyr Lys Phe Pro Asn 

195 200 205 

Asp Glu Ala Lys Arg Thr He Ala Pro Phe Gly Gly Gly His Gly Ala 

210 215 220 

Gly Val Thr Asp Phe He Ala Gly Phe Leu Ala Gly He Ala Lys Tyr 
225 230 235 240 

Asn Asn Asp Asn Pro Thr Ala Lys Val Thr He Ser Asp Asn Asn lie 

245 250 255 

Asn He Asp Thr Gly Phe He Ser Asn Asp Lys Thr Ala Thr Phe He 

260 265 270 

Asn Gly He Val Asn Lys Ser Ser Leu Val Leu Pro Val Ala Gly Ser 

275 280 285 

Leu Thr Ser Ser Val Val Asp Ala He Lys Lys Ser Asn Lys Asp Thr 

290 295 300 

Lys Tyr Leu He Gly Val Asp Thr Asp Gin Ser Lys He Phe Ser Pro 
305 310 315 320 
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Ala Thr Val Phe Phe Thr Ser lie Glu Lys His Leu Gly Arg Thr He 

325 330 335 

Tyr Gin Val Leu Thr Asp lie Trp Leu Lys Lys Glu Asp Ser Lys Phe 

340 345 350 

Leu Gly Ser Phe Arg Ser Phe Lys Leu Thr Asn Pro Ala Asn Ala Thr 

355 360 365 

Val Tyr Lys Gly He Ser Asp Asp Phe Val Gly Val Ser Asn Ser Thr 

370 375 380 

Val Ala Asp Ala Asp Lys Val Lys Ala Gin Glu Phe Leu Asn Glu Ala 
385 390 395 400 

Thr Ala Asp Phe Lys Lys Gin He Gin Ala Asn Pro Thr Asn Tyr Lys 

405 410 415 

Ser Val Leu Gly He Pro Thr Met Leu He Asn Asp Asn Asp Ala Lys 

420 425 430 

Asp Asn Glu Lys Ala Ser Leu Phe His Phe Asp Asn Trp Gin Thr Tyr 

435 440 445 

Trp Ala Phe His Ser Arg Phe He Asn 
450 455 

imm<r)t&m%wtm * 2^o?y^^±36.2%cor $ ys^HS£*rr 

[01 ] M. hyopneumoniae*^^Mhp3 (WSm^2 ) fe 20 h. 
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F*-A(##) 4BQ24 AA01 AA13 BA31 CAM CA03 
CA09 DA06 EA04 GA11 GA19 
HA14 

4B063 QA01 QA07 QA18 QA19 QQ03 
QQ06 QQ42 QQ52 QQ58 QR32 
QR55 QS10 QS16 QS25 QS34 
QX02 

4B064 AG01 AG31 CA02 CA19 CC24 
CE06 CE11 DA01 DA15 

4B065 AA26X AA37Y AB01 BA02 

BD15 BD17 CA24 CA43 CA46 

4C084 AA01 AA02 AA13 BA01 BA08 
BA19 BA20 BA21 BA22 CA04 
CA21 CA53 ZB351 ZC541 
ZG611 

4C085 AA03 BA48 BB11 CC07 CC21 
DD62 EE01 EE05 FF02 FF14 
FF17 

4H045 AA10 AA11 AA20 AA30 BA10 
BA41 CA11 EA20 EA29 FA74 
GA10 GA23 



